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(54) CnOCOB nOJlYMEHMH MAHHUTA H3 BYPblX BOflOPOCriEfi 



(57) Pecfcepar 

Mcnonb30BaHne: M3o6peTeHne othochtca k 
MeAML^MHe, a MMeHHO k 

XMMHKO-CfeapMaijeBTUHeCKOM npOMbllUJieHHOCTM, 

h KacaeTCfl cnoco6a nonyneHi/ifl MaHHUTa H3 
6ypbix BOAopoc/ie^, KOTopbifl wupoKO 
npuMeHfleTCfl b MeAMi^UHe Ana cosAaHMfl 
neKapcTBeHHbix npenapaTOB. Cyi^HOdb 
cnoco6a 3aioiKwaeTCfl b SKcrpaKi^nn 6ypux 



BOAopocnefi 96%-HbiM 3TM/ioBbiM cnnpTOM npn 
cooTHOtueHMH cbipbfl m SKCTpareHTa 1:2, 
nepeKpncTajijiM3aunM H3 KHnamero 96%-Horo 
3TaHona, <£nnbTpannn ripn TeiwnepaType 50 - 
70 oq „ QMMCTKe b 0,1%-hom pacTBope 
xnopucTO-BOAOpOAHoft KucnoTbi npn 
TeivinepaType 80 - 90°C h cooTHOiueHMH 1:1. 
TexHu^ecKni^ pe3ynbTaT 3aKfiK)HaeTCfl b 
noBbiiiiGHMn TexHo/iornHHOCTM npoi^ecca. 
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(54) METHOD OF PREPARING MANNITOL FROM BROWN ALGAE 



(57) Abstract: 

FIELD: medicine, chemical-pharmaceutical 
industry. SUBSTANCE: method involves 
extraction of brown algae with 96% ethyl 
alcohol at ratio raw and extractant = 1:2 



followed by recrystallization from the 
boiling 96% ethanol, filtration at 50-70 C 
and purification in 0.1% hydrochloric acid 
solution at 80-90 C at ratio = 1:1. EFFECT: 
enhanced technological effectiveness of process. 
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M3o6peTeHne othocmtch k 
XMMHKo-4)apMai4eBTMMecKofi npoMbiiuneHHOc™, 
b nacTHOCTH k nonyneHMio MaHHMTa M3 oypoBbix 
BOAopocnetf, Mcnonb3yeMoro b npoM3BOACTBe 

JieKapCTBGHHblX CpGflCTB. 

M3BecTHbi cnoco6bi nony^eHMfl MaHHMTa M3 

BOAOpOCneR, B COOTBeTCTBMM C KOTOpbIMM 
M3HHMT Bblfle/lfllOT M3 paCTBOpOB, OCTaBUJMXCfl 

nocne nonyneHMfl anbrMHOBofi KucnoTbi nyTeM 
3neKTpo/iM3a ee pacTBopuMbix conefl. rioc/ie 
BbiAeneHUfl a/ibrnHOBoW KMcnoTbi pacTBOp, 
o6orameHHbifi cbo6oahoA menonbio, 

C})M/lbTpyK)T M OXJia>KAaK)T. npM OX/iaXASHMM H3 

menoHHoro pacTBopa BbinaAaioT KpMCTannbi 
conefl CtoAa n opoMa m KpMCTannbi MaHHMTa, 

KOTOpbie OTCfMnbTpOBblBaiOT, OHMLUaiOT M 
pa3Ae/lfllOT 06blHH0M KpncTaji/iM3amieM. 

HaMOonee 6jih3Kmm k 3aflBnfleMOMy 
flB/ifleTCfl cnocoo" BbiAeneHMfl MaHHMTa ms 6ypux 
BOAopocneB, comacHO KOTopoMy m3hhmt 
nonynaioT nyTeM 3KCTpaKU,MM 6ypbix BOAopocneM 
85-86%-HbiM cnnpTOM, ottohkm cnnpTa, 
oTAeneHneM o6pa30BaBUJetfcfl cMonbi n 
HarpeBaHMeM nonyneHHoro BOAHoro pacTBopa 
AO KnneHH« c 4-10% oeHTOHMTa, oxnax<AeHMeM 
CMecM u nocneAyKDiMeC^ o6pa6oTKOM 
aKTHBupoBaHHbiM ymeM b KonMHecTBe 2-3 Mac. 
nepeMemnBaHneM npn komh3THOM 

TeMnepaType, c{)MnbTpoBaHMeM n 

KpncTajiJiM3ai4nefi u,eneBoro npOAyKTa. 

HeAocraTKaMM 3Toro cnoco6a b cpaBHeHnn c 

3aflBJ1fleMblM RBJIfltOTCfl A^HTeflbHOCTb M 

rpoM03AKOCTb TexHOJiornnecKoro npoL^ecca, 
HamnMne 6onbuJoro KonnnecTBa cramft, 3a cneT 
Mero yBennHHBaeTC« ce6ecTOMMOCTb roTOBoro 
npoAyicra, cHMwaioTca TexHonoronecKMe 
bo3mo)khoctm npouecca. 

TexHMHecKaa 3aAana npeAnaraeMoro 
n3o6peTeHM« 3aKnioHaeTCfl b co3AaHnn 
TexHonornn npon3BOACTBa MaHHMTa, 
no3BonaiomeM nonynaTb u,eneBotf npoAyicr 
Han6o/iee 3KOHOMMHHbiM, ynpomeHHbiM n 
HeA^nTenbHbiM no BpeM6HM cnoco6oM. 

TexHunecKMM pe3ynbTaTOM npeAnaraeMoro 
cnoco6a ABnaeTCH CHMKeHne ce6ecTOHMOCTH 
ijeneBoro npoAyicra, oonee no/iHoe m 

OKOHOMHHHOe MCnonb30BaHMe Cbipbfl, 

pacujupeHne TexHonornnecKnx B03Mo>KHocTeM 
npoi^ecca. 

3to AocTuraeTcn TeM, hto b cnoco6e 
nonyneHMfl MaHHMTa M3 M3MenbneHHoro 
pacTHTenbHoro cupbfl cwpbix BOAopocnetf, 
npeAycMaTpusaioiAeM aKCTpaKunK) OTunoBbiM 
cnnpTOM npM KuneHMH, oxna>KAOHMe m 
cJwnbTpauMio sKCTpaKTa, OMUCTKy i^e/iesoro 
npoAyicra ot conyTCTByiomMX BemecTB, 
nepeKpMCTannn3aL\nio npoAyicra, aKCTpaKUMio 
ocymecTBnflK)T 96%-HbiM STunoBbiM cnnpTOM 
npn cooTHoiueHUM cbipbfl m sKCTpareHTa 1: 2, 
nepeKpncTanriM3ai4MK) npoBOAflT OAHOKpaTHo H3 
KMnainero 96%-Horo aTunoBoro cnnpTa npn 
cooTHOtueHviH 1:(0,5-1), cf)MnbTpai^nK) npn 
TeMnepaType 50 70 °C, a onucTKy npoBOAflT b 
0,1%-hom pacTBope XJlOpHCTO-BOAOpOAHOI^ 
KucnoTbi npn TeMnepaType 80 90°C n 

COOTHOLUeHMM 1:1. 

CyiAHOCTb M3o6peTeHMJi: cyxoe cbipbe 
6ypbie BOAOpocnn -M3MeribMaK)T ao pa3MepoB 
MacTui^ 0,5 3 mm, M3MenbMeHHoe cwpbe 
SKCTparnpyiOT 96%-hnm 3TnnoBbiM cnnpTOM npn 
KuneHMM b cooTHOiiieHMH 1 :2 B TeneHne 2 2,5 m. 
ropflHM^ SKCTpaicr cjiMBawT b peaiaop AHfl 
KpncTannn3ai^nM, MeAneHHo oxnawaiOT ao 
TeMnepaTypbi 0 - 4°C ao no/iHoro BbinaAeHUfl 
KpHCTannoB MaHHMTa-cbipL^a. Ilo/iyHeHHbie 
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KpucTannbi OTAerwKrr ot >kmakoW c{)a3bi 
4>nnbTpaune^, 3aTeM nepeKpncTannn30BbiBajoT 
mx nyTeM pacTBopeHun b Kun^u^eM 96% -hom 
OTunoBOM cnnpTe npn cooTHoiueHUM 1:(0,5-1) c 
Ao6aBJieHueM aKTMBMpoBaHHoro yrn« (M3 
pacneTa 2 3% k Macce pacTBopa) npn 
nepeMeajMBaHMM b TeneHMe 15 20 mmh. 
nonyqeHHbiR pacTBop c^nribTpyioT npn 
TeMnepaType 50 70 °C, a c^nnbTpaT ox^sDKAaioT 
AO 0 4°C ao BbinaAeHHH KpucTannoa. 
nonyMeHHbie KpucTannbi pacTBopntOT b 
0,1 %-hom pacTBope xjiopmcto-boaopoahom 
Kuc/ioTbi npn TeMnepaType 80 90°C b 

COOTHOUJeHMM 1:1, BblAep>KHBaK)T 15 20 MMH, 

saTeM pacTBop oxna^KAaiOT ao KOMHaTHofl 
TeMnepaTypbi ao nonHoro BbinaAeHMfl 
KpMCTannoB MaHHMTa. BbinaBUUMe KpMCTa/iribi 

MaHHMTa OTC^MJlbTpOBblBaWT, npOMblBafOT 
OXJiaJKASHHOW AUCTMn/lMpOBaHHO^ BOAOM M 

BbicyiuMBafOT. nonyMeHHbi^ i^eneBOv^ npoAyicr 
cooTBeTCTByeT TpeSosaHMflM TOCT 8321-74 

"fl-MaHHMT". 

npMMep 1. 1000 r M3MenbMeHHbix cyxMX 
BOAopocne^ (pa3Mep ^acTMH 0,5 3 mm) 
SKCTparMpyioT 2000 mji 96%-Horo OTMnoBoro 
cnwpTa (1:2), a npM KMneHMM b TeneHMe 2 2,5 
TopfiMMM 3KCTpaKT cnMBaiOT b peaiaop, 3aTeM 
oxna>KAaioT ao TeMnepaTypbi 0 4°C ao nonHoro 
BbinaAeHMfl KpMCTa/i/ioB MaHHMTa-cbipi^a. 
nonyHeHHbie KpMCTan/ibi OTAe/iaioT ot jkmakoA 
c))a3bi 4)MfibTpaL^Me^ Ha BopoHKe EioxHepa, 
3aTeM MX pacTBopaiOT b KMnyimeM 96%-HOM 
9TMJ10BOM CnMpTe npM COOTHOUJeHMM 1:0,5 M 

Ao6aanfnoT aKTMBMpoBaHHbifi yronb (2-3% k 
Macce pacTBopa) npM nepeMetuMBaHMM b 
TeMeHMe 15-20 mmh. nonyneHHbifl pacTBop 
c|)MribTpyioT npM TeMnepaType 50 °C, 4>MnbTpaT 
oxnawaJOT ao 0 4°C ao BbinaAeHMfl 
KpMCTannoB. nonyHeHHbie KpMCTannbi 
pacTBopfiiOT b 0,1% -hom pacTBope 

XJTOpMCTO-BOAOpOAHOl^ KMCnOTbl npM 

TeMnepaType 80°C b cooTHOiueHMM 1:1, 
BbiAep>KMBaiOT 15 20 mmh, 3aTeM pacTBop 
oxna>KAaioT ao KOMHaTHoi^ TeMnepaTypbi ao 
nonHoro BbinaAeHMfl KpMCTan/iOB MaHHMTa. 
BbinaBLUMe KpMCTa/i/ibi MaHHMTa 

OTCf)Mn bTpOBbl B3I0T Ha BOpOHKe BioxHepa, 

npoMbiBatOT oxxia)KAeHHOM AncTMnnMpoBaHHOii 

BOAOt^ M BblCyUJMBaiOT npM KOMHaTHO^ 

TeMnepaType. nonyneHHbi^ L^eneBOfi npOAyKT 
cooTBeTCTByeT Tpe6osaHMflM TOCT 8321-74 
"fl-MaHHHT". Bwxoa ue/ieBoro npoAyKTa 58,9 r. 

npMMep 2. 1000 r M3MeribHeHHbix cyxMX 
BOAopociie^ (pa3Mep MacTMi^ 0,5 3 mm) 
3KCT pa rM py iot 2000 mji 96%-Horo STMnoBoro 
cnnpTa (1 :2) npM KuneHMH b TeneHne 2 

2,5 H. ropflHM« SKCTpaKT CJIMBaiOT B 

peaiaop, 3aTeM oxjia)KAaK5T ao TeMnepaTypbi 0 
4°C ao nonHoro BbinaAeHMfl KpMCTannoB 
MaHMTa-Cbipua. nonyHeHHbie KpMCTannbi 
oTAenaiOT ot >kmakom 4>a3bi cpunbTpaL^MeC^ Ha 
BopoHKe BioxHepa, 3aTeM mx pacTBopaioT b 
KMn^meM 96%-hom STMnoBOM cnMpTe npM 
cooTHOiueHMM V.0,75 m AOoaanaioT 
aicTMBMpoBaHHbi^ yronb (2-3% k Macce 
pacTBopa) npM nepeMeuiMBaHMM b TeneHMe 
15-20 mmh. nonyHeHHbie pacTBop qbunbTpyioT 
npM TeMnepaType 60°C, o>MnbTpaT oxna>KAaK)T 
AO 0 4°C ao BbinaAeHMfl KpMCTannoB. 
nonyneHHbie KpMCTannbi pacTBOpflioT b 
0 , 1 %-hom pacTBope XnOpMCTO-BOAOpOAHOfi 
KMcnoTbi npM TeMnepaType 85°C b 
COOTHOUJeHMM 1:1, BbiAe p>km Ba IOT 15 20 MMH, 

saTeM pacTBop oxnawaioT ao KOMHaTHofi 
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TeMnepaTypbi pp noriHoro BbinafleHMH 
KpucTannoB MaHHHTa. BbinaBLune KpMCTannbi 

MaHHHTa OTCpUHbTpOBblBaiOT Ha BOpOHKe 

&K)XHepa, npOMbieaioT oxnajKAeHHofi 

flMCTMJiriUpOBaHHOM BOROfi M BblCyilJHBaiOT HpM 

KOMHaTHOM TeMnepaType. IlonyMeHHbiM i4eneBOM 
npoflyia cooTBeTCTByeT Tpe6oBaHHHM TOCT 
8321-74 "fl-MaHHMT". BbixoA L^eneBoro npoflyicra 
60,05 r Ha cyxoe cbipbe. 

npMMep 3. 1000 r H3MenbneHHbix cyxnx 
BOAopocnefl (pa3Mep ^acTnu 0,5 3 mm) 
OKCTparnpyiOT 2000 mji 96%-Horo 3TnnoBoro 
cnnpTa (1:2) npw KuneHMH b TeneHwe 2 

2,5 h. Vopmuft GKCTpaKT cnnBaiOT b 
peaiaop, 3aTeM oxna>KAaioT ao TeMnepaTypbi 0 

4°C ao nonnoro BbinaAeHMfl KpucTannoB 
MaHHMTa-cbipi^a. nonyneHHbie KpucTannbi 
OTAeiiflioT ot XMAKofi cf)a3bi cpujibTpai^nefi Ha 
BopoHKe BraxHepa, saTeM M3 pacTBopnioT b 
Kunwu^eM 96%-hom 3TnnoBOM cnnpTe npn 
cooTHOiueHHH 1:1 w Ao6aBnflKrr 
aicruBMpoBaHHbifi yroiib (2-3% k Macce 
pacTBopa) npn nepeMeuinBaHnn b TeneHne 15 
20 mhh. nonyneHHbiM pacTBop cfwnbTpyioT npn 
TeMnepaType 70°C, $nnbTpaT oxnaw<AaK)T ao 0 
4°C ao BbinaAeHMH KpucTannoB. nonyneHHbie 
KpucTannw pacTBopaioT b 0,1%-hom pacTBope 
xnopucTO-BOAopoAHoti KMcnoTbi npn 
TeMnepaType 90°C b cooTHOiueHnn 1:1, 
BbiAepWHBaiOT 15 20 mmh, 3aTeM pacTBop 
oxna)KAaioT ao KOMHaTHofi TeMnepaTypbi ao 
nonHoro BbinaAeHMfl KpucTannoB MaHHHTa. 
BbinaBLune KpncTannbi MaHHHTa 

oTcf)M/ibTpoBbiBaioT Ha BopoHKe BioxHepa, 
npOMbiBaioT oxna>KAeHHO^ AHCTHnnnpoBaHHOH" 

BOAOtf H BblCyLUHBaiOT npM KOMHaTHOH 

TeMnepaType. donyMeHHbiH LjeneBOH npoAyKT 
cooTBeTCTByeT Tpe6oBann«M TOCT 8321-74 
"fl-MaHHUT". Bwxoa L^eneBoro npoAyicra - 59,45 
r Ha cyxoe cbipbe. 

npeAnaraeMbi^ cnocoo" no3BonaeT cHH3HTb 
ce6ecTOHMOCTb roTOBoro npoAyKTa, 6onee 
skohomhmho Mcnonb30BaTb cbipbe, pacujupnTb 
TexHonorHMecKne bo3mo>khocth npoijecca. 

CpaBHMTenbHbi^ aHann3 cnocoGa-npoTOTuna 
n npeAnaraeMoro cnoco6a nonyneHUfl MaHHHTa 
M3 6ypbix BOAopocneii npeAcraeneH HMwe. 

Cnoco6-npoTOTkin: 

1 . 3KCTpaKL^M?i cyxoro H3MenbneHHoro cbipbfl 
85 86%-HbiM GTunoBbiM cnnpTOM npn KUneHUM B 
TeneHne 2 h npn cooTHOweHHu 1:6. 

2. Qunbrpai\\A9\ nonyneHHoro skct patera (0,5 

H). 

3. OrroHKa cnwpTa n oTAeneHne CMoribi (3 h). 

4. CMeiUMBaHne 4-10% oeHTOHwra c 
nonyMeHHbiM boahwm 3KCTpaKTOM (0,5 h). 

5. HarpeBaHne nonyMeHHOfl cmbch ao 
KuneHMH h oxna)KAeHMe ee (2 h). 

6. 06pa6oTKa cMecn aKTUBMpOBaHHbiM ymeM 
nepeMeiuMBaHneM npn komh3tho^ TeMnepaType 
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(0,5 H). 

7. OunbTpaijMH pacTBopa ao 90% 
ocBeT/ieHMfl pacTBopa n nonyneHHfi KpHcrannoB, 
coAep?KaiAMX m3hhmt (1 h). 

8. TpexKpaTHafl nepeKpwcTannH3aijHfl 
KpucTannoB M3 AwcTHnnnpOBaHHOH BOAbi (4 h). 

9. YnapuBaHMe MaTOHHMKa BflBoe (3 h). 

10. Oxna>KAeHMe ynapeHHoro MaTOHHHKa ao 
OTAeneHMfl KpncTannoB (1,5 h). 

1 1 . TpexKpaTHan nepeKpncTan/iM3ai4Hfl 
KpucTannoB MaTOMHUKa us A^CTunnnpoBaHHO^ 

BOAbl (4 M). 

12. 06-beAHHeHne nonyneHHoro i^eneBoro 
npoAyicra (3 m). 

BpeMA npOBeAeHMfl npouecca 22 m. 
Bwxoa ueneBoro npoAyKTa 5,75% 
3aflBnaeMw^ cnoco6: 

1 . OKcrpaKi^nn cyxoro M3MenbHeHHoro cbipb« 
96%-hwm STunoBbiM cnnpTOM npn KMneHMM B 
TeneHne 2 2,5 h npvi cooTHOLueHUM 1:2. 

2. Oxna^AeHne nonyneHHoro aKCTpaicra b 
peaiaope ao nonHoro BbinaAeHMfi KpucTannoB 
MaHHMTa-cbipua (1,5 m). 

3. OunbTpai^nfl nonyneHHbix KpucTannoB ot 

5KMAKOM 4)a3bl (0,5 H). 

4. nepeKpncTaJinn3ai4Mfl npoAyicra nyTeM 
pacTBOpeHMfl KpucTannoB b Kun^meM 96%-hom 
gtmjiobom cnnpTe c AoSaaneHneM 
aKTMBMpoBaHHoro ymfl (2 h). 

5. OTAeneHHe aKTHBupoBaHHoro yrnfl nyTeM 
ropyweW cfcvinbTpauMU (npn 50 - 70 °C), 
oxna>KAeHne ct)MnbTpaTa (0,5 m). 

6. OnucTKa npoAyKTa nyTeM pacTBopeHMfl 
KpucTannoB b 0,1%-hom pacTBope 
xnopucTO-BOAopoAHO^ KucnoTbi npn 
TeMnepaType 80 90°C b cooTHOiueHUM 1:1 (1 h). 

7. Ox^a)KAeHne pacTBopa ao noriHoro 
BbinaAeHMfl KpucTannoB MaHHHTa (2 h). 

8. <DnnbTpaL^nfl m npoMbiBKa KpucTannoB 
MaHHHTa oxnajKAeHHofi A^CTHnnnpoBaHHoCi 
boaom c nocneAyioiMMM hx BbicyiUMBaHMeM (3 h). 

BpeMfl npoBeAeHMfl npouecca 13 h. 

Buxoa ueneBoro npoAyKTa 5,89% 
OopMyna M3o6peTeHkin: 

Cnoco6 nonyneHMfl MaHHHTa M3 6ypbix 
BOAopocnefl nyTeM aKCTpaKL^HM cyxoro 
H3MenbneHHoro cupbfl STunoabiM cnnpTOM npn 
KHneHkin, oxna)KAeHUfl h 4)nnbTpai4HM SKCTpaiaa, 
nepeKpucTannMaaqMn npoAyKTa, ohuctkh ero ot 
conyTCTByioiAnx BemecTB, oTnnHaioiAM^c« TeM, 

MTO 3KCTpaKL\MK) npOBOAHT 96%-HblM 3TMnOBb!M 
CnnpTOM npH COOTHOLLieHHH Cbipbfl n 

SKCTpareHTa 1 2, nepeKpwcTanni/isauwo 
ocyii^ecT&nflioT OAHOKpaTHo H3 Ki/inflinero 
96%-Horo 3TnnoBoro cnnpTa npn cooTHOweHHu 
1 0,5 1, c})nnbTpamiio npn TeMnepaType 50 
70 °C, a OHHCTKy npoBOA^T b 0,1%-hom 
pacTBope xnopucTOBOAopoAHO^ KucnoTbi npn 
TeMnepaType 80 90°C m cooTHOiueHMM 1 1 . 
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